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America to  the effect that so Ion as the volcanoes in their 
neighborliood were active, no $nnoer froiii earthquakes 
need be feared, but if they reniainex quiescent for a long- 
continued period severe exrtlishocks iilight he aiiticiptxted. 
In a nianner tlic volcano acted as a safety valrc, according 
to the trn.dition. The presence of mi act,iire volcniin in 
California nsturally invited mi investigation to deteriiliiie 
wliethcr or not it was related to eixrthqu a 1- \es. 

Of t,he 225 or more observed crupt.io.tis of T,assen 
Peak to (Me,  t.lierc is 110 :uit,liei!tic record of n si!ig!e 
seiisihle rart,hcluake occurring in iiortheiii C!alifoiiii:i 
simultaneously 1vit.h such an outLurst. Press (lis- 
patches a t  vtuious t h e s  hnvc nm~o~aicetl t,he occiirreiice 
of i1est.ructive shocks at, t.he t,inies of t,lieso erupthis ,  
but wheii suhscquent.ly iiivest.ignt.ei1 none of thew 
reports could be verified. Shortlr hefore the iirst. 
outhi& of Lasseii Penk, in May, 1$)14, a nioilcrnte 
shock occurred in the vici~iit~v oi Lnsseii; two other 
shocks occurred during 1915. This is zilmut, t.he :wrrn,oc 
frequeiicy, and since iioiie of these occurred on c1a);s of 
eruptions i t  is believccl t,hnt. they mere of tectonic. origin, 
like most C1:difoiiiiii eurt,liquixkcs. TJiiit,eil St,a.t.cs fort's t. 
ra1yp-s 0x1 duty in the viciility of L:~ss:r.i; nt the, t.iiilrs uf 
erup t,ions heart1 t.he escn pin g s t,eliiii :in d thc: f dlii 1 g 
stones, but repor td  110 runibliiig suht.err:xiimii iic)isca, 
nor dit1 t h y  feel a!iy eartliquxkes. A lct.t,rr recr!it.ly 
addressed to the Uiiitcd States forest supcrviscir :it 
Mineral, 10 miles from Ltissen Peak! hrouglit. tlicl f d -  
lowing reply: 

Several very slight erirthqiislie shocks mre  fclt h i w  last. sumiiicr 
(lj115) and in 1914. They did not, houwcr. occur sioiiiltai!eously 
with eruptions of Laawn Peak, aiid to the best of our kilowledgc. thcre 
is no relation between carthquakes and volcaiiic eruptini:e ii? t.his 
vicinity. It is truc?. of coiirs~', that, the roiind in t . 1 ~  i.e:rr yic,ii:it.v uf 
the mountain is felt t.o t.remble slig1itly fiiring a \<ioleilt. eruptioil, *but 
it is doubtful if this is a true earthquake sllilck. 

It is probable t,hat, t,he lntker treiiiors nre sinipl:,- 1oc:il 
vibratioiis siiiiilar t.o those prodiic(d bj -  the p:iss;ig~~ of a 
railroad train and we t.hcreforc iwt cartliqunkrs ill t.he 
usuxl se11se. 

The cause of the prrwnt, act,ivit,p of Lassrn I'(YII< is 
now believed t.o be the ininieasurnhle J ~ ~ W S U I V  of v:.:Im d- 
ing lava risiyg from l~elow :mil not, t,he esplosi\.c ar.t.ion 
of steam, as 111 t.he case of some other volcmocs. Figure 
10 is a hotograph of t,he crat.er of Liisscii Pmk t.iil\-w 
by Mr. 5. I?. Looniis 011 June 20, 1014. Prof. J-Iiil\\-ny 
finds it difficult to conceive of stciiiii pressurt. upliftiiig so 
evenly a broken ~ i i d  5 Lip ass of rock. Diller bclirvcs 

is 1iiiiit.cd to near the 
summit of tKe pea.k, t,he new 1:wn was forcetl in n hot., 
viscous st.at,e to the surface, where it spread ant1 wer-  
flowed the crat.er rim Hot  springs and so1f:ibarns in t.he 
vicinity of the Peak show no evidence of increased wtivity. 

that, dthouwli t,lie visih ' 14'' c actirit,y m 

CONCLUSION. 

The preseiit, cycle of Lasseii Peak's ncti\-it.y as a vol- 
C R ~ O  ap cars to be about, coniplct,c. Whilr fut.ure erup- 
t,ioiis wi P 1 be ohscrretl wit,li inbwest,, i t  is l>elirrecl t1i:it. 
they will he relat,ively feeble m t l  ii!frcquc.r;t,. AI: nr- 
t.ive volciiiso in the Unit,ed St,iit.eu is such n r i w  dir- 
iionieiioii t,liat> it is wort.liy of cnreful o1)sery-a tic.w /ram 
every point of view. While nil active ~ i i l c n i i ~  is of pri- 
mary interest to t.he geologist, a i d  t.he piiysiogriipher, it. 
is of at, least, secondnry iiiiportmce t.o t.Iii? iiiet.eorologist~ 
and t,he seismologist.. Progress hi ever)? fie141 i1ei:iaiitls thc 
rec.orclii~g~ of nll observnt.ious avnil:ihic\. Tliosc fxc t.s of 
eculiar interest in niet,eorology and seismology h:xw 

{eon collected and retxsseinbled in tlie foregoiiig. 
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The period of oscillation, Fn, is t,herefore given by 

wi.,~' + bn2 Tln2 = - 

+ ,$bn) 9 

There is, howevcr, n further correction if we take into 
due to the decrens- 

%e t L n  have, neglecting A d  nnci Eiglicr powers: 

account tlie lognri thmrtic clecremcnt 
in ain litude of swing in n resistinv medium. 

T' SIclt,iplying, and writ.ing Fn for 1 + A3 .- .-%- sensibly equd 
q R a  ' 

Ta 
4r" to 1 +Aa? ancl putting 6,- b o + p n  we linvc! 

rIL' rn' 
(B' + ~ 6 0  + i p p n )  Tn'g = h2 (A' + bo' + 2 4 ~ 1 %  + pn31 Fa. 

Now when n = 0 let b = bo so that p,, = 0. 
Tlieref ore 

( B ' + ~ b o ) T d g = 4 2 ( A ' + ~ , = ) F , .  

Therefore subtracting, we have 

g is thus completely determined by t.lw four sct.s of 
measurcments at! po,  plr p,, p,, indicnt.ed by tliese dctcr- 
minants provided A ancl -, bc ind(yndentaly cdculn.l~lP. 

As regards the F's, which depend on A, we can procwcl 
as is usual in the present. met,hods, viz: Observe the rate 
of fall of nmplitmle of swing or, bct.tw, wc can att:ic.li 2111 
electric meclinnism wliicli gives mi impubr n t thc. hot- 
toni of rscli swing. In this case A = O  and tlie F s  
each = 1. 

nb'' 
112, 

111'' As regards : mI' = m( 1 + f p' /p) ,  where p' = density 
of air, p is that of pendulum, and f is some constant of 
t,hc ordcr of unity; also .m' = m( 1 - p' /p)  . Therefore 

7iL 

C l + ( l + f )  111' p ' / p = l + B p '  

wlicrc B is constant. Thus 

9 = 4r2 (1 +j3p') ..If, 

wlirre 31 is thr ratio of the two deterniiunnts. 
To tnkc eccmint of the sniull correction pp' we must 

thhcrcforc carry out, our sets of rc:xlings in air of two 
different cltmsit,ics, sn.y, pl' i11ic1 pa', pi' >p2' .  This does . 
not affect tlic F's (lognrithiic decremrnt,). If J& and 
Ir12 arc tho c.crrrespoiirliiig det~rminentd  v:xlurs we c d y  
find 

Therefore, since X, nnd M2 are very nearly equal we 
find t1i:it the error in tho deterininntion of 9 due to that 
in measuring is given by npprosinintely 

PI 

6 p (  Jf2- M,) I+& + 3  (;:y - + + ] 6 ($) 
=( nfa - Ifl) (1 - 5)-36 ($) . 

P1 

C!onsidrring t,he nccurncy with which t,lie barometer 
can lw read this is easily seen to be much lcvs than 
ot.lier ti,iicl iristrunientnl errors. 

The crror in 9 is thus ilirect,ly pro )ortion:i.l to the air 
density, and by u~orking a t  two tlikcrcnt dcnsities we 
c ~ i  find the error, which is in :my cnse II very s m d  
quantity. 

The suspension should consist of n fla.t spring very 
Resiblr mitl f:istencd to :I support so rigid that there is 
no correction nrcdtd 011 that score. 

The ilistitnces pn can be niensurecl with great accuracy 
by niiy of the modern methods (interference, etc.). 

It is esscnt.i:tl thst  the distances p ,  he t.lie distances 
hc.t,wrrc whole t,uriis of the screw, ot,licnvisc. the inertias 
twt? not ctiiisttmt,. 

'l'lw :itlviiiit,n.gc.s of the proposnl lirrc outrlinecl are: 
No inc~asurciiwntu cscept of lcngt,li pn and t,iine Tn and 
bn.rimrtric. pressure; no corrections for knife edges or 
niC)veniviit of support or rigiditv of spring: no cndcula- 
t.irms of iricrbin (see PcZ7a.t in C. R., Nov., 1909). 

Thc ~cnduluni slioulcl, of oourse, be msclo of invsr and 

Any four srt.s of r lwling~ give us a I-lctcrniination. 
By riiult.iplying thcsc at- vn.rious posi t,ions dong tlic rod 
we iiicrensr thi? mxurnc?y and detect! any error clue to 
inequiilities, etc. 

be wor I red a t  n. conatnnt trmpcra.turc. 


